Introduction
Sepsis and endotoxaemia are accompanied by several disturbances in lipid metabolism. Hypertriglyceridaemia is one of these. 1'2 The elevated serum triglycerides are transported in very low density lipoprotein (VLDL) and accumulate because of increased production in the liver 3 and decreased clearance by peripheral tissues. Systemic infection is accompanied by increased hepatic lipogenesis and decreased hepatic mitochondrial oxidation of lipids despite a normal or increased availability of free fatty acids. 4 It has been observed in rats rendered endotoxaemic by lipopolysaccharide (LPS) , that a decreased capacity for long-chain fatty acyl-CoA oxidation is a consequence of reduced carnitine palmitoyltransferase (CPT) activity. 4 Another consequence of sepsis is a decreased carnitine concentration in muscle and liver. 4 It is well established that free carnitine is necessary for the transfer of long-chain fatty acids into the mitochondrial matrix for fl-oxidation by acting as an acceptor for fatty acyl groups transferred from acyl CoA by CPT, 6 the rate limiting reaction. Because of this important function for carnitine in normal lipid metabolism and since L-carnitine administration has been shown to increase liver carnitine 7'8 and to counter the symptoms of carnitine deficiency in humans, 9 n 17 rats/group. Scale" VS very sick" S sick" F fair" N normal. After LPS treatment, animals were monitored hourly for 96 h. Values mean -t-S.E.M. for n 6.
aSignificantly greater than the other experimental groups and untreated control (p _< 0.04). bSignificantly less than the experimental groups (p < 0.01 ). Values mean __+ S.E.M. n 6.
Liver was quickly excised into liquid nitrogen from normal controls injected i.p. with vehicle or from experimental animals 30 h after injection with LPS -t-carnitines in bicarbonate buffer as described under Methods. Free and total carnitine were determined by radioactivity assay.
aSignificantly less than all other groups (p < 0.04). bSignificantly greater than all other groups (p _< 0.03).
were significantly higher (two-to three-fold) than untreated controls. The total and free carnitine levels were also higher in the LPS animals treated with carnitine (8% and 23%, respectively) or VBTcarnitine (47% and 42%, respectively) than in the LPS groups. The latter difference was statistically significant. In the LPS plus carnitine animals, free carnitine accounts completely for the increase in total carnitine while in the LPS plus VBTcarnitine animals, the increase in total carnitine is due to increases in both free and esterified carnitine (accounts for 66% of the increase). The total and free muscle carnitine levels ( Measurement of liver carnitine levels (Table 6) revealed a significant increase not only in the LPS animals treated with carnitine or VBT carnitine but also in the rats treated only with LPS. This finding was unexpected since liver carnitine levels are reported to decrease in sepsis. 4 However, the observed increase may be controlled by glucagon which increases in sepsis. 9 Injection of glucagon is reported to increase liver carnitine in rats 2 and glucagon also stimulates carnitine uptake in isolated hepatocytes. 2 Elevated liver carnitine in the LPS treated rats as well as in the LPS animals treated with the carnitines diminishes the argument that a differential in liver carnitine levels between the two groups is a determinant of fatty acid metabolism, that is, oxidation vs. esterification. Clearly, additional studies will be necessary to determine the mechanism of action of carnitine and carnitine derivatives in ameliorating sepsis.
